HE choice of method to be used for the genetic improvement of crop plants is dependent upon the type of gene action involved. In the case of a quantitatively inherited character such as grain yield, only the mass action of all the genes involved can be studied. However, generalizations can be drawn as to the important types of gene action taking place through a study of genetic variation. Total genetic variance can be divided theoretically into additive genetic, dominance, and epistatic variance (Fisher, 3; Wright, 15) . The relative magnitude of these three genetic variances is of importance to the plant breeder in order to plan the most effective breeding scheme.
Comstock and Robinson (1) presented theoretical derivations together with an experimental procedure applicable to corn which permits the estimation of additive genetic and non-additive genetic variance (including dominance variance) portions. Robinson et al. (9, 10) and Gardner et al. (5) presented results from advanced generations of hybrids from inbred lines of southern prolific origin and in general obtained estimates of appreciable dominance variance relative to additive genetic variance for grain yield. Genetic linkages as well as epistasis were considered to be possible sources of bias in these results. Robinson et al. (11) in studying open-pollinated southern prolific varieties estimated that additive genetic variance constituted the major portion of the total genetic variance for grain yield, with the conclusion that overdominant loci were not the single important source of genetic variability in the material studied.
Sprague and Tatum (14) obtained estimates of the variances associated with combining ability for grain yield in corn. In previously selected material, the variance for specific combining ability (related to dominance variance) was found to be larger than the variance for general combining ability (related to additive genetic variance). In unselected a Formerly graduate student (now Assistant Agronomist) and Agronomists, University of Nebraska, respectively. material, the situation was reversed and the variance for general combining ability was the larger. Rojas and Sprague (12) studied the yields of single crosses involving lines previously selected for general combining ability and found that the estimated variance for specific combining ability was consistently greater than the variance for general combining ability. It was suggested that the non-additive variance may include not only dominance and epistatic variance but also a considerable portion of the genotype-environment interaction variance. Matzinger et al. (8) used a synthetic made up of unselected lines and found that the variance for specific combining ability was generally greater than the variance for general combining ability for grain yield. Bias from interactions with years and locations was suggested. Gardner and Lonnquist (6) studied F, and F s random mating generations from a cross between two Cornbelt inbred lines and found that additive genetic variance exceeded dominance variance in all but one of the seven characters involved.
MATERIALS AND METHODS
Hays Golden and Krug Yellow Dent, two open-pollinated varieties generally adapted to the Cornbelt area, were used in this study. Samples of seed from each variety, taken from seed stocks maintained at the Nebraska Agricultural Experiment Station. Lincoln, Nebraska, were planted in the breeding nursery at Lincoln in 1955. Within each variety, random plants used as male or pollen parents were crossed to five female or seed parent plants. At harvest, four female ears with adequate seed set, representing a cross to a particular male plant, were selected to constitute a single male group (half-sib family). A total of 64 such male groups was obtained in each of the 2 varieties, which resulted in 256 full-sib families within each variety. In 1956. new samples of seed from the 2 varieties were again planted in the nursery at Lincoln. From this planting 64 male groups were obtained in the Hays Golden variety, and 52 male groups (208 full-sib families) were obtained in the Krug Yellow Dent variety.
The progenies produced in 1955 were grown in 1956 at the Agronomy Farm, Lincoln, Nebr., and on a farm near Axtell, in central Nebraska. The progenies produced in 1956 were grown in 1957 at Lincoln, and at Concord, in northeast Nebraska. Supplemental irrigation water was applied to the plots in both years.
A randomized incomplete block design was used, in which each block of 32 plots contained 2 replications of 16 progenies randomly arranged. The 16 progenies represented 4 randomly chosen male groups. Sixteen blocks constituted an experiment for each
